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ABSTRACT

Powder processing and manufacturing operations are rate processes for which the bottleneck is cohesive

powder flow. Diversity of material properties and sensitivity to environmental conditions, such as humidity

and tribo-electric charging, make its prediction very challenging, but highly desirable particularly when ad-

dressing a powder material for which only a small quantity is available. Furthermore, in a number of appli-

cations powder flow testing at low stress levels is highly desirable. Characterisation of bulk failure for flow

initiation (quasi-static) of such powders is well established. However, bulk flow parameters are all sensitive to

the speed with which the powder is sheared, but in contrast to quasi-static test methods, there is no shear cell

for characterisation of bulk flow parameters in the dynamic regime. There are only a handful of instruments

available for powder rheometry, in which the bulk resistance to motion can be quantified as a function of shear

strain rate, but the challenge is relating the behaviour to the physical and mechanical properties of the consti-

tutive particles. A critique of the current state of the art in rheometry of cohesive powder flow is presented,

reviewing features of a number of widely used instruments.
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Fig. 1 Simulations of spreadability of gas-atomised metal powders by Discrete Element Method, showing empty patches
and size segregation of the spread layer as a function of gap height. Narrow gaps cause transient jamming, the
frequency of which and empty patch size are shown in Fig. 2. The colour bar shows the individual particle volume;
the absence of largest particles (shown in red) is observed for the smallest gap (Nan et al., 2018).
https://doi.org/10.1016/j.powtec.2018.07.030. Copyright: (2018) Elsevier B.V. under https://creativecommons.org/

licenses/by/4.0/.
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Fig. 2 Frequency of empty patches for each patch length
as a function of gap height (Nan et al., 2018).
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